A novel fused thiouracil containing a heterocyclic ring system, dipyrimidinopyridine (3), has been prepared through the cyclization of compound 2. Compound 2 was formed by the formylation of 6-amino-2-thiouracil 1, pyrazolopyrimidines 8-10 via the heating of 6-arylhydrazono-2-thiouracils 5-7, compound 11, using Vilsmeier reagent with compound 4, pyrazolylpyrimidine 12, indolodiazinopyrimidine 14 and pyridazinopyrimidine 15. Pyridazino-pyrimidine 15 was formed by the condensation of compound 4 with acetylacetone, isatin and benzyl, respectively.
Introduction
The importance of fused pyrimidines, common sources for the development of new potential theraputic agents, 1,2 is well known. In 1943, Astwood discovered the high antithyroid activity and low toxicity of 2-thiouracil, 3 and many derivatives of this compound have been prepared and tested for physiological activity. [4] [5] [6] [7] In general it has been found that the substitution on either the sulfur 4 or the nitrogen 5 of the molecule decreased or destroyed the antithyroid potency of the parent compound, while substitution of a small alkyl group in either the 5-or the 6-position enhanced such activity. From these points and extending to our work, 8 we look to prepare a new fused thiouracils, which might exhibit biological activities.
The requisite starting material 6-amino-2-thiouracil 1 was prepared by the condensation of thiourea with ethyl cyanoacetate in sodium ethoxide according to the known procedure. 9, 10 In the present work, we describe new synthetic methods for the preparation of fused uracil derivatives, using electrophillic formylation, also condensation reactions of aldehydes and diketocompounds with 6-hydrazino-2-thiouracil 4.
The formylation of compound 1 with formalin (40%) in ethanol led to the formation of methylene bis derivative 2, which cyclized by heating under reflux using acetic acid in the presence of a few drops of hydrochloric acid to afford dipyrimidopyridine 3 in a good yield as in Scheme 1. 1 H NMR shows the disappearance of NH 2 group signal at δ 6.78 ppm in compound 2.
On the other hand, 4-hydrazino-2-thiouracil (4) was synthesized according to a reported method 11 by the treatment of 4-amino-2-thiouracil (1) with a mixture of hydrazine hydrate and hydrazine sulfate in ethanol under nitrogen condition. The treatment of compound 4 with different aromatic aldehydes, such as benzaldehyde, 4-chloro-, and 4-methoxybenzaldehyde, in ethanol at room temperature led to the formation of Schiffs base analogues 5-7, which were cyclized on heating at higher temperature than their melting points, affording compounds 8-10 as in Scheme 2.
The formation of pyrazolopyrimidine 11 takes place using Vilsmeier reagents on compound 4. Thus, treatment of compound 4 with POCl 3 in DMF by heating afforded compound 11, which confirms by analytical and spectral data. The reaction of compound 4 with β-diketones as acetyl acetone in absolute ethanol in the presence of TEA (triethylamine) afforded 4-pyrazolyluracil 12 via the cyclization into pyrazole ring by an intramolecular dehydration in the side chain. While, treatment of compound 4 with isatin under reflux in ethanol afforded compound 13, which easily cyclized by heating with DMF in the presence of TEA at 160° for 2 h to give 14. The structure of compounds 13 and 14 was inferred from 1 H-NMR, which shows a characterized peaks at δ 4.72 (C5) and δ 10.69 (NH(6)) in compound 13, which disappears in compound 14.
13
C-NMR shows 12 peaks in compound 13.
On the other hand, the condensation of compound 4 with diketocompound, such as benzil, in absolute ethanol in the presence of TEA under reflux for 2 h gave pyridazinopyrimidine analogues 15 as in (Scheme 3, which was unequivocally confirmed by elemental analysis, C-NMR, which shows 14 peaks.
Experimental Section
All melting points were recorded on an electrothermal (Prolabo 9200) apparatus and are uncorrected. 1 H and 13 C NMR spectra were recorded on a JEOL JUM-LA 400 MHz spectrometer, 100 MHz. Chemical shifts δ are on parts per million (ppm) with (CD3)2SO-d6 as solvent and relative to tetramethylsilane (TMS) as the internal standard. Microanalyses were carried out in the microanalytical Center, Faculty of Science, Cairo University, Giza, Egypt.
6-Amino-2-thiouracil (1). This compound was prepared according to the reported method. (4 drops 
